Abstract. Data fusion of traffic parameters such as speed and density is a crucial study in intelligent transportation system, yet complicated to formulate mathematically. The aim of this paper is to study and model the multi-source fusion traffic flow data. Based on the data detected in a mega-city, the regression model is developed to solve the defects in the traditional models in this paper. The result demonstrates that the proposed models can pass the effectiveness test and have a favorable fusion effect, whose fusion result can meet the demand for precision. Apart from the accuracy demand, the proposed models can solve the fusion problem briefly and effectively so that it can be used in the practical engineering application. This study concludes that the proposed model has expressed well the data fusion for the practical multi-source data detected in the mega-city, which proves the model has good effectiveness and applicability.
Introduction
With the rapid development of traffic big data, the data fusion technology can be used to obtain more accurate and valuable traffic information by data fusing. And it can be more scientific and rational to complete the traffic prediction, traffic guidance and traffic organization so that the traffic emergency can be coped with. Furthermore, it can provide basic information and suggestion for the traffic organization and management intelligently. Some scholars have made thorough research to traffic data fusion and made breakthrough in both theoretical research and practical application. The studies combine neural network and fuzzy algorithm to fuse traffic data. The studies can offer a technological support for traffic management and decision. The traffic data fusion experiment has been completed comparatively early and it is proved that it is feasible to apply the data fusion technology in the traffic study [1] . Cao and Li fused the data from experiment simulation and sensors collection and two types of algorithms and models have been applied. The result shows the effectiveness of both algorithms is verified. A fusion system has been established to fuse multi-source and heterogeneous data so that valuable information can be obtained. The fusion system is designed to discover a solution to the problem that the standard is not unified and interaction is poor in the domestic traffic sensors field [2] .
In domestic research, the studies of traffic information fusion focus on the estimation of the road operation state and traffic accident detection [3] .What is proved that fusion structure is one of the influences on traffic state by the BP neural network fusion experiment [4] . Zhao [5] improved the D-S evidence theory and fused the video information and magnetic sensor information. The data fusion is used to forecast the traffic state and a new type of fusion frame is designed [6, 7] . Qiu [8] improved the traditional BP neural network model to establish a new GA-BP model, which is verified by experiments.
In foreign research, Henry put forward some ideas about how to apply data fusion in traffic and transportation, which promoted the development of a new field. Although the paper only focuses on the traffic about the road, but a type of multi-source data fusion technology was described. However there are also some difficulties to be solved including accurate demand, real time and dynamic performance and the guarantee for data quality [9] .A new type of algorithm is designed by improving the kalman filter algorithm according to the characteristics of the freeway and urban expressway [10] . A fusion algorithm for multi-source data is designed and verified by experiments [11] .Chou [12] designed a data model including different module function, which can improve the precision of the fusion with their interaction. This paper presents a new model based on dual regression models to fuse the data from winding sensors and geomagnetic sensor in one mega-city. The regression function of license plate recognition given winding sensors and geomagnetic sensors is solved and the regression function is used for accuracy test as the calibration value.
Model Formulation
The regression analysis is to explore the follow relation of the variables and uses the mathematical expression to describe the relation. Furthermore, it can confirm the influence degree of one or some variables on the specific variable. The paper studies the quantitative relation among winding sensor data, geomagnetic sensor data (independent variable) and the license plate recognition data (dependent variable) on the same cross section and uses the regression model to expresses the relation. The regression analysis can solve the problem as follows:
(1)The relation between the independent variable and dependent variable can be expressed and the functional relationship can be obtained. Suppose y is the dependent variable and 1 x , 2 x are the independent variables. The equation that describes how the dependent variable depends on the independent variables and the error termε is called binary regression model. The general form is as follows [13] :
Where 0 β , 1 β and 2 β are the parameters of the model; ε is the error term.
The function shows that the dependent variable is equal to the sum of the linear function of the independent variables and the error term. The error term reflects the influences of random factors on the dependent variable except the linear function of the independent variables, which cannot be expressed by the linear function.
In the model, three basic assumptions are set about the error term:
(1)According to the statistics principle, the error termε is a mutually independent variable and distributed normally.
(2)For all the independent variables, the variance of the error termε is the same. 
Case Study
The model is verification by a case study based on the multi-source data of a mega-city in China. A certain arterial road is divided into some independent road sections in the mega-city. The road section selected is 1.45 kilometer long and includes one license plate recognition, one geomagnetic sensor and two winding sensors.
The distances of all detections on the road section selected are shown in Table 1 . Considering the accuracy of the speed information, the speed data detected by license plate recognition is selected as the calibration data. The data from one geomagnetic sensor and two winding sensors is fused in this paper.
A regression model variable is developed, in which the speed data of the license plate recognition is the dependent variable and the speed data of the geomagnetic sensor and winding sensors is independent variables. MATLAB is used to calibrate the parameters in the regression model.
The regression equation obtained is as followed: 1 2 0.37255 0.65875 0.37255 y x x = + + . According to the basic data, the effectiveness judgment formula is used to obtain the LSE values of different detections in Figure 1 .
Fig. 1. LSE Values of Different Detections
According to Figure 1 , the LSE value of the fusion data is lower than both values of the single-source data, which proves that the fusion model is effective. According to the LSE values of different detections in Table 2 , the results can be obtained as followed:
(1)The square sum of error of the fusion data is smaller than single detection, which shows that the model meets the effectiveness judgment conditions and it is effective.
(2)By comparing the LSE values of the single detection, the conclusion can be obtained that the speed data of the geomagnetic sensor is more accurate than the winding sensor.
According to the result of the regression model, the fusion data and the exact value can be compared in Figure 2 . The result shows that the regression model can pass the effectiveness test and have a favorable fusion effect. The fusion result can meet the demand for precision.
Conclusions
In this paper, we study and model the multi-source traffic flow data fusion. Based on the data detected in a mega-city,the regression model is developed and calibrated.The fusion result can meet the demand for precision and the model has good effectiveness and applicability.The proposed models can solve the traffic flow data fusion problem briefly and effectively so that it can be used in the practical ITS,compared with the traditional models. The case study result shows that the model can be applied in the relistic engineering.
